The binding of guanine-guanine mismatched DNA to naphthyridine dimer immobilized sensor surfaces: kinetic aspects.
Naphthyridine dimer composed of two naphthyridine chromophores and a linker connecting them strongly, and selectively, binds to the guanine-guanine mismatch in duplex DNA. The kinetics for the binding of the G-G mismatch to the naphthyridine dimer was investigated by surface plasmon resonance assay. The sensor surface was prepared by immobilizing naphthyridine dimer through a long poly(ethylene oxide) linker with the ligand density of 9.1 x 10(-12) fmolnm(-2). The kinetic analyses revealed that the binding of the G-G mismatch was sequence dependent on the flanking base pairs, and the G-G mismatches flanking at least one G-C base pair bound to the surface via a two-step process with a 1:1 DNA-ligand stoichiometry. The first association rate constant for the binding of the G-G mismatch in the 5'-CGG-3'/3'-GGC-5' sequence to the naphthyridine dimer-immobilized sensor surface was 3.2 x 10(3)M(-1)s(-1) and the first dissociation rate constant was 1.4 x 10(-2)s(-1). The association and dissociation rate constants for the second step were insensitive to the flanking sequences, and were almost of the same order of magnitude as the first dissociation rate constant. This indicates that the second step had only a small energetic contribution to the binding. The association constant calculated from kinetic parameters was 2.7 x 10(5)M(-1), which is significantly smaller than the apparent association constants obtained from experiments in solution. Electrospray ionization time-of-flight (ESI-TOF) mass spectrometry on the complex produced from the G-G mismatch and naphthyridine dimer showed the formation of the 1:1 complex and a 1:2 DNA-ligand complex in solution. The latter complex became the dominant complex when a six-fold excess of naphthyridine dimer was added to DNA.